An extensive analysis of the presence of different altmetric indicators provided by Altmetric.com across scientific fields is presented, particularly focusing on their relationship with citations. Our results confirm that the presence and density of social media altmetric counts are still very low and not very frequent among scientific publications, with 15%-24% of the publications presenting some altmetric activity and concentrating in the most recent publications, although their presence is increasing over time. Publications from the social sciences, humanities and the medical and life sciences show the highest presence of altmetrics, indicating their potential value and interest for these fields. The analysis of the relationships between altmetrics and citations confirms previous claims of positive correlations but relatively weak, thus supporting the idea that altmetrics do not reflect the same concept of impact as citations. Also, altmetric counts do not always present a better filtering of highly cited publications than journal citation scores. Altmetrics scores (particularly mentions in blogs) are able to identify highly cited publications with higher levels of precision than journal citation scores (JCS), but they have a lower level of recall. The value of altmetrics as a complementary tool of citation analysis is highlighted, although more research is suggested to disentangle the potential meaning and value of altmetric indicators for research evaluation.
Introduction
Since their introduction, social media have attracted the attention of many scholars who have integrated these sites into their daily scholarly practices. As a result of the introduction of these new tools, new possibilities of measuring the impact of scientific publications in social media have emerged (Wouters & Costas, 2012) . The social web metrics or also called 'altmetrics' were first proposed in 2010 (Priem et. al. 2010a ), referring to mentions of scientific outputs in social web tools such as Facebook, Twitter, blogs, news media or online reference management tools. Altmetrics aim to go further in the analysis of scientific activities, e.g. by analyzing the impact of outputs in different formats (e.g. blogs, datasets, etc.) as opposed to the analysis of only journal papers that has been the most traditional way of assessing impact of scientific outputs.
As an alternative way of measuring impact, altmetrics are aimed at complementing and improving the limitations of both traditional (i.e. bibliometrics) and web based (e.g. download and usage data) impact metrics and giving new insights to the analysis of impact (Galligan & Dyas-Correia, 2013) . Although there is no exact definition for altmetrics, the concept is sometimes used as a generalization of article level metrics (http://en.wikipedia.org/wiki/Altmetrics) or 'alternative' metrics. From a more conceptual point of view, altmetrics is regarded as a subfield of informetrics and webometrics (Bar-Ilan et.al.,2012) and it has been proposed that the term 'influmetrics' (suggested by Cronin & Weaver already in 1995) is a better name instead of altmetrics (Rousseau & Ye, 2013) . Altmetrics might contribute to expand the concept of scientific impact to other types of impact (e.g. societal, educational, cultural, etc. ) which are ignored by most traditional ways of impact assessment (Priem et. al.,2010a; Sud &Thelwall, 2013; Piwowar & Priem, 2013) . At the same time it is expected that altmetrics can provide a better filter for finding relevant and significant publications at the level of article as the publications are assessed by a different audience (scholars, general public, etc.) , this being in line with the "collaborative filtering system" proposed by Priem, Piwowar & Hemminger (2012b) .
The development of the concept of altmetrics has been accompanied by a growth in the diversity of web based tools aimed to capture and track a wide range of researcher's outputs by aggregating altmetrics data across a wide variety of sources. The prevalence use of social web by scholars have also led to some studies conducted on the analysis of altmetrics and its relation or association with previous established impact metrics such as citation analysis. Most of these studies, have found correlations (low, medium and high) among altmetrics and citation scores suggesting that these two approaches are somehow related but that altmetrics might capture other types of impact than citations (see e.g. Priem, Piwowar, & Hemminger, 2012; Bar-Ilan, 2012; Zahedi, Costas & Wouters, 2012; Schlögl et. al., 2013; Haustein et. al., 2013a; Sud & Thelwall, 2013; Haustein et. al., 2013b) . Most of these studies have pointed out that it is necessary to develop more large-scale studies and to combine quantitative and qualitative approaches.
To contribute to this, in this paper we perform a large study of 718,315 publications covered in the Web of Science and from different disciplines for which we have attached altmetric indicators provided by Altmetric.com. Altmetric.com (http://www.altmetric.com/) is a commercial London-based tool that tracks, analyses and collects the online activity around scholarly outputs from a selection of online sources such as blogs, Twitter, Facebook, Google+, mainstream news outlets, media and other sources (Adie & Roe, 2013) . Altmetric.com compiles all the social media attention gathered by a scientific publication in the so-called 'altmetric donut' or altmetric score. The altmetric score reflects both the quantity (the higher attention, the higher score) and quality (weighting according to different sources) of attention received by each item applying some kind of normalization 1 (both by all articles of similar age and in the same journal). Altmetric.com also provides the context for each social media mention, combined with the demographic data for Twitter mentions. Altmetric.com holds data on some 2.6 million unique papers published from July 2011 onwards and offers an open API thus allowing the possibility of collecting a wealth of impact metrics data.
For this study we have decided to use the data from Altmetric.com for several reasons:
-Robustness and stability of the data: Altmetric.com stores the data collected for every publication and keeps them over time, thus avoiding the problem of the 'volatility' of altmetric by providing a stable framework of data collection and indicators. -Possibility of obtaining summarized altmetric indicators for individual publications:
Altmetric.com provides summaries of altmetric indicators and performs some cleaning and standardization of the data (e.g. by counting only the number of Tweets provided by unique Twitter users), although they also can provide more raw and detailed data if necessary. -Presence of unique identifiers of publications: altmetric data are collected and summarized for publications for which unique identifiers such as DOIs, PubMed ids, arXiv ids or other handles of the publications are available. This makes the linkage of their data with other data systems easy and transparent, although not necessary free of limitations (e.g. not all publications have DOIs or PubMed ids).
In spite of the previous advantages of Altmetric.com, it is also important to mention that at the moment, any altmetric study is bound by the data providers of altmetric information (in our case Altmetric.com).
As it has been previously discussed (Haustein et. al., 2013b; Wouters & Costas, 2012 ) data quality problems are an important issue in this field, and for this reason caution and modesty need to be regarded when discussing the results. In our case, we fully rely on the capacity of Altmetric.com on collecting robust and reliable altmetrics data. Therefore, we should consider this study only as an exploratory approach aimed to find general patterns in the presence of altmetrics across scientific publications.
The main approach of this paper is to study the presence and relationship of different altmetric measures across scientific publications and fields and their relationship with citations at a broad scale. The key question is whether there is any relationship between altmetric and citation indicators and, if that is the case, how this relationship can be characterized. In this line, we also want to test the general claim about the altmetrics of being better filters (at least better than journal indicators) in order to find relevant scientific publications. In this study, a combination of bibliometric approaches, correlation analyses and precision-recall methods have been applied in order to explore these questions. To the best of our knowledge, this is among the first comprehensive studies of altmetrics (another example is Haustein et al, 2013b) but in this case taking a multidisciplinary and multi-metric approach at such a broad scale.
Objectives and research questions
The main objective of this paper is to study the presence of altmetrics (excluding Mendeley 2 ) among scientific papers in a particular "universe" of publications (i.e. in our case, publication from all fields covered in the Web of Science database) and to determine their relationship with citation indicators (namely the number of citations of a publication and the average impact of the publication journals). Specific attention will be paid to the ability of altmetric indicators to identify highly cited publications within the whole universe of scientific papers, in contrast to journal impact indicators. Thus, in this paper we take a similar approach as in a previous study of the recommendations of F1000 (Waltman & Costas 2013) . The main research questions we seek to answer in this paper are the followings:
1. How are altmetrics scores distributed across publication years? 2 The main reason to exclude Mendeley is that Altmetric.com only collects readership data when other altmetrics indicators have been detected (e.g. Twitter, mentions in blogs, etc.), as a result the counting of readership wouldn't be complete for all our sample of publications. Moreover, in the data provided by Altmetric.com for this study, readerships metrics were not included. . In total only 7% of all the papers in the WoS (without any time restriction and with a DOI) got some altmetric score as covered by Altmetric.com. Based on this matching of publications, it was possible for us to perform a first general analysis on the presence of altmetric data for publications from different publication years ( Figure 1 ). As figure 1 shows, clearly altmetric data is mostly frequent among the most recent publications, particularly 2011, 2012 and 2013. In 2011 around 10.8% of all the publications with a DOI (7.5% if we focus on all publications) received some altmetric score. This share increases to 23.8% of publications with a DOI from 2012 and above 25% in 2013. Considering all this it makes sense to highlight that altmetrics are only valid for the most recent publication years and have no real interest when applied to older publications as their presence is negligible. This is quite in line with previous studies (Haustein et. al., 2013b ) that also suggest this strong 'recent bias' in altmetrics scores. Besides, it is important to take into account that Altmetric.com has started to collect data from July 2011 onwards 6 , therefore publications form this moment onwards are better presented in the altmetric scores provided by this data provider.
Filtering of publications for the study
Given this recency bias in the altmetric indicators, we decided to focus on those publications published from July 2011 onwards. 2011 is the most recent year for which we can still have a full year of citation window (i.e. 2012) and we focused on the last months of that year given the previously mentioned limitation of Altmetric.com of a better coverage from that month onwards. However, the selection of publications from July onwards does not come without some limitations. The main limitation is that not all publications have a clear indication of their month of publication. For this reason in this study we only attributed a publication month to the paper when the month is clearly identifiable in the publication. Thus, we can say that all the publications finally selected, do actually belong to their respective months (July-December), but other publications from these months are excluded for not having clear indications of their publication months.
A more important limitation of this focus on the last months of 2011 is that although publications get officially published in a given month and issue of a journal, it is not uncommon that they are published online in advance (e.g. through the "Online first" system even with DOIs (Wu & Notarmarco, 2003) ). This time lag between the online first publication and the final official publication can be quite large (Moed, 2007; Tort, Targino & Amaral, 2012; Heneberg, 2013) , thus representing a problem both for altmetrics and citations. From the altmetric point of view, this is a limitation because some of the publications in the earlier months of our population (i.e. July or August) were probably published "Online first" some months before and it could be that some of their altmetric scores were actually given before this limit of July 2011. In Appendix I, we present the evolution of publications over the months July-December 2011. As it is possible to see, although there is indeed an increase in the share of publications with altmetrics from October onwards, there is still a substantial share of publications with altmetrics scores in the two first months of our sample (having shares of publications with altmetrics around 10-12%), so we expect that the relative high number of publications included will reduce the effect of this limitation. In any case, we have introduced some complementary analytical approaches in our paper where the effect of this situation is reduced (e.g. through our so-called 'tight analysis'). Finally, in order to analyze the citations of the publications in the most robust way, we have focused only on 'article' and 'review' document types.
Bibliometric and altmetric indicators
For all the publications finally selected, we calculated a series of bibliometric and altmetrics indicators. The bibliometric indicators were calculated following the approach introduced by Waltman et. al. (2011) and considering a citation window of one year (2012). The following bibliometric indicators are calculated:
-Cs: total number of citations received by every publication (self-citations excluded). The sum of this indicator results in the tcs (total citation score) and its average in the mcs (mean citation score) of any group of publications. -Ncs: field normalized number of citations received by every publication (self-citations excluded). For the field normalization we have considered the 250 WoS subject categories. -Jcs: journal citation score of the publication journal of the paper. The JCS of a publication in journal X equals the average number of citations received by all publications in journal X between 2011-2012. Also we calculated a second indicator named Jcs_0510_12, this is the JCS of all the publications in the same journal but published in the period 2005-2010 and counting citations up to 2012. Thus we counted with an indicator of the impact of the publication journals that is based on a completely different set of publications than the set included in the analysis (i.e. publications from 2011). -Jfis: this is the field normalized variant of the Jcs indicator. Also known as the Journal to Field Impact score, it is the measure of the impact of all the publications in the journal in the same period but this time normalized by the average impact of the publications in the same field (based on WoS subject categories). We have also calculated the same indicator for the period 2005-2010 with citations up to 2012 (JFIS_0510_12). -Top 1% of the most cited publications (global and by major fields of Science). For some of the analysis we identified the top 1% most cited publications overall and by main fields. This identification was based on the sorting of publications based on the ncs 7 indicator, and selecting the top 1% most cited 8 . The same approach was used to determine the top 1% most highly cited publications by main fields of science.
The altmetric indicators obtained through Altmetric.com are the followings:
-Facebook walls: number of times a publication has been mentioned on a wall in Facebook.
-Blogs: number of times a publication has been mentioned in blogs -Twitter: number of Twitter users that have tweeted (or re-tweeted) a publication.
-Google+: number of Google+ users that have mentioned the publication.
-News outlets: number of mentions of scholarly articles in magazines and news outlets 9 .
-Total Altmetrics
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: this indicator has been calculated by summing all the values from the previous altmetric scores. It is important to highlight that when a publication does not have any score in the altmetric indicators, we consider this to be a '0' and not a missing value. The reason for this choice is that although some publications may have errors in their identification through altmetrics sources, the fact that a publication is not mentioned at all can be considered to be a 0, as it has no altmetrics (as when a publication is not cited at all and it gets a citation score of 0)
For the disciplinary analysis we have considered the classification of Science in 5 major fields presented in the Leiden Ranking (Waltman, et. al., 2012 -http ://www.leidenranking.com/methodology/fields) which basically consists on the aggregation of WoS Subject Categories in five main disciplinary fields. In our case, for simplicity we haven't fractionalized publications or citations and altmetric indicators, so a publication can be linked and fully counted in different fields. Finally, statistical analysis have been performed using IBM SPSS 21 and Matlab R2012b.
Results
In this chapter we present the main results of our study. The results are presented in 3 different sections.
In the first section we present the results regarding the presence and frequency of altmetrics across scientific publications. The second section studies the relationships among all these altmetric and bibliometric indicators and the third section pays special attention to the relationships between altmetrics and citations.
Presence of publications with altmetrics and relationship with citations and journal indicators
In this section we study the presence of altmetrics across the 2011 July-onwards population of publications. As it can be seen in tables 1 and 2, the final number of publications included in the analysis amounts to 500,229, of which 75,569 (15%) have at least one altmetric score. The source that provides more altmetrics scores is Twitter with 13% of all the publications that get some Twitter mentions, followed at an important distance by Facebook (2.5%), mentions in blogs (1.9%), Google+ accounts mentions (0.6%) and finally mentions in news outlets (0.5%). This is in line with Thelwall, et.al. (2013) in which they found that except for Twitter, the coverage of all altmetrics sources for PubMed articles were very low (substantially below 20%). Table 2 presents a more detailed analysis of the distribution of altmetrics and citations across fields. As we can see the fields with the highest share of publications with altmetric scores are the 'Biomedical and health sciences' and the 'Social sciences and humanities' with more than 22% of the publications having at least one altmetric score. 'Life and earth sciences' present altmetrics in less than 20% of the publications, and the 'Natural sciences and engineering' and 'Mathematics and computer science' have less than 10% of their publications with altmetrics. Regarding the citation density and the altmetrics density (i.e. the average number of citations or altmetrics per publication), we can see how the highest altmetrics density is for publications published in the Social sciences and humanities (1.04), followed by the Biomedical and health sciences (0.83) and Life and earth sciences (0.71).
From another perspective, if we focus on the differences between the citation density (i.e. the mcs indicator) and the altmetrics density, we can see how the field of Social sciences and humanities has actually a slightly higher density of altmetrics per paper than citations (1.04 vs. 0.9), while for the other fields altmetrics have always a lower density compared to citations.
Factor analysis of bibliometric and altmetric indicators
In this section we put the accent on the analysis of the factor analysis and correlations among the different indicators. In table 3 we present a factor analysis of the previous indicators. Factor analysis shows four main components or dimensions. 80% of the total variance is explained by this factor analysis (based on Principal Component Analysis).The first and the third dimensions are related to bibliometric indicators. In fact, the first dimension is related to journal-based indicators and the third dimension is related to the observed impact of the publication (i.e. their actual number of citations and normalized citations). This separation of journal-based indicators and article-based indicators have been already found in previous studies (cf. Costas, van Leeuwen, & Bordons, 2010) and basically is in line with the conceptual delineation of indicators that measure the impact of the publication venue (e.g. journals) and indicators that measure the direct impact of publications.
From another perspective, altmetric indicators are also split in two main dimensions (components 2 and 4). Dimension 2 shows the correlations of the total altmetrics indicator with Twitter, Facebook and Google+. The second one is composed of blogs and news mentions. Thus, mentions in blogs and news outlets seem to represent another different type of impact 'flavor' as compared to Tweets, Facebook and Google+ mentions. In this regards, we obtain different result as compared to the results of Priem et. al. (2012b) where they found that Facebook was actually not correlated with Tweets while blogs where correlated with Twitter. In order to further test this point, in Appendix II we present the Factor Analysis for the all the publications from Altmetric.com with a DOI (i.e. 1,380,143 publications). Results are again quite consistent with our previous finding: blogs and news conform to a different dimension compared to Tweets, Facebook and Google+ mentions. Differences in populations and methods of counting altmetrics could be among the explanation between the two studies.
Correlations among bibliometric and altmetric indicators
In this section we study the correlations between altmetrics and bibliometrics in our population of 500,229 publications. Confidence intervals at 95% are presented between brackets obtained through the bootstrapping technique implemented in SPSS (based on 1000 re-samplings). 
Comparison between altmetrics and citations
Previous results are quite consistent and indicate a positive but weak correlation between altmetrics and citations. In this section, we study more directly this relationship between altmetric indicators and the impact of the publications. The focus is to analyze whether altmetrics have some predictive power on citations and particularly on identifying highly cited publications. Table 5 presents the relationship between the number of altmetrics (i.e. total altmetrics) and the number of citations (both nonnormalized and field normalized) and with the impact of journals (JCS). As shown in table 5, the average number of citations per publication (both normalized and nonnormalized) and the average JCS per publication increase with the number of total altmetrics. It is a quite strong pattern, particularly between the value 0 and the rest, where we can see how the field normalized impact moves from below 1 (i.e. below the international level determined by the value of 1) to above 1 with just one altmetric score.
Figures 2 and 3 graphically show the previous relationships. The figures also display 95% confidence intervals (for larger numbers of altmetrics, the confidence intervals are wider due to the relatively smaller numbers of publications with these numbers of altmetrics). As it can be seen there is a clear positive relation between the number of altmetrics and the average citation impact and JCS of the publications, in a way that publications with more altmetrics also tend to have more citations. This has been found in previous studies as well (Waltman & Costas, 2013; Zahedi, Costas & Wouters, 2013) . However, the interesting issue now is to qualify this relationship between citations and altmetrics. This is performed in the following section using the methodology of precision-recall analysis previously developed by Waltman & Costas (2013) . 
Precision-recall analysis
All our previous results point towards the idea that citations and altmetrics are related and that this relationship is strong when we look at the aggregation of publications as for example demonstrated by Figures 2 and 3 . However, the correlations at the paper level are rather weak and particularly they are much weaker than the correlation between journal indicators and citations. These low correlations at the paper level are not a surprise if we take into account that around 85% of all the publications in our dataset do not have any altmetric score, therefore the usefulness of correlation analysis is lower here. Another approach to study the relationship between citations and altmetrics can be the precision and recall analysis developed in Waltman & Costas (2013) . This analysis allows the test of altmetrics as tools that can help their users to identify (and thus 'filter') highly cited publications, and particularly we can test if they do it better than for example journal citation scores.
We calculate precision-recall figures in order to identify the top 1% most highly cited publications in our dataset (sorted by their ncs value). For a given selection of publications, precision is defined as the number of highly cited publications in the selection divided by the total number of publications in the selection. Recall is defined as the number of highly cited publications in the selection divided by the total number of highly cited publications. We focus on all publications that are among the 1% most cited (based on the ncs indicator) and we test them for the JCS_0510_12 (thus using a journal indicator that is independent form our sample of publications
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) and for the total altmetrics indicator. Figure 4 presents the result for the whole set of publications.
The interpretation of the precision-recall curves is as follows: take the curve obtained for total altmetrics (green line) , this curve indicates that a recall of 0.10 (10%) corresponds with a precision of around 0.25 (25%), this meaning that if we want 25% of the publications in our selection to belong to the top 1% most highly cited publications, our selection can manage to include only 10% of all top 1% most cited publications. Figure 4 shows that JCS performs in general better than altmetrics in identifying the top 1% most highly cited publications within our dataset. Although with values of recall around ~0.05 (i.e. ~5%) altmetrics actually outperform the JCS indicator. This means that in those cases where recall is not really an issue (e.g. scholars with no much time to read papers and just interested in reading the most cited one) altmetrics could indeed play a role as an alternative approach to find highly cited papers.
Figure 4. Precision-recall curves for JCS (blue line) and total altmetrics (green line) for identifying 1% most highly cited publications -all publications
13 For example, it could be argued that this information is available at the moment of publication of the paper and we don't need to wait for the citations to be gathered. Complementary to Figure 4 we have also checked the precision-recall figures of the individual altmetric indicators (appendix III). In general, most of the altmetric indicator do not change the observations of the general pattern, although it is remarkable that blogs show an interesting pattern when it comes to precision, as the values of precision are higher than those of the JCS indicator for the lower levels of recall. It is remarkable that blog mentions (and also news mentions) present higher levels of precision in identifying highly cited publications. In order to explore in more detail this higher precision of blogs for filtering highly cited publications in Figure 5 we present the precision-recall curves for blogs and twitter mentions. In this case, it is noticeable that blogs have a higher precision in identifying top papers than Twitter, but it is also remarkable that with higher levels of recall Twitter does not really improve the capacity of blog mentions of filtering highly cited publications (as their precision-recall curves go quite parallel through the whole recall spectrum after values of ~0.1). This suggests that among all altmetric scores, blogs have a stronger potential in identifying highly cited publications than for example tweets (in line with the suggestions by Shema, et.al., 2013) .
Figure 5. Precision-recall curves for Twitter (blue line) and blogs mentions (green line) for identifying 1% most highly cited publications -all publications
In figure 6 we present the same precision-recall curves for the 5 major fields of science. The methodology and interpretation of the indicators is the same as in Figure 4 . It is important to keep in mind that the top 1% most highly cited publications have been calculated individually for every field of science (based on their ncs indicator), thus adapting the selection of top 1% of highly cited publications to every discipline. The analysis of figure 6 shows some interesting patterns. In the first place, the 'Biomedical and health sciences' and the 'Natural sciences and engineering' resemble the general pattern of general levels of precision and recall for the JCS scores. These two are the biggest disciplines in our dataset as observed in table 2, thus explaining the strong similarity with the general pattern.
The 'Life and earth sciences' also resemble the general pattern although in this case the advantage of altmetrics in precision within the lowest levels of recall is not observed. In this discipline JCS outperforms altmetrics along the whole spectrum of the precision-recall lines.
The 'Social sciences and humanities' present an interesting pattern. Although in general JCS scores outperform altmetrics scores for the lowest levels of recall (<0.10), from that point onwards both measures tend to merge, although also in both cases with quite low levels of precision.
Finally, the discipline of 'Mathematics and computer science' presents the most distinct pattern. In this case, in addition to the general low levels of precision and recall, we also have that none of them have a real advantage over the other in filtering highly cited publications. They mostly overlap along of the precision-recall lines, thus indicating a bad filtering capacity of both JCS and altmetrics regarding top publications in this field.
Tight analysis
All our previous analyses suggest that altmetrics have only a limited correlation with citations and a relatively lower value for extensively identifying top publications (i.e. with relatively high levels of recall), at least not better than journal indicators. Partly, this lower recall of altmetrics can be explained by the fact that in our population 55% of the top 1% most highly cited publications have no altmetrics at all. In a way, this suggests a weakness in the capacity of altmetrics to identify highly cited publications in a full universe of publications (e.g. considering the whole WoS set of publications). However, one could argue that the altmetric community (e.g. bloggers, Twitter users, etc.) is perhaps small and therefore it is not possible to reach all the scientific publications and filter them. In addition, the mission of these tools is not really to filter the 'best' publications (at least in terms of highly cited publications), therefore it is not of such importance if they are not able to filter and select all highly cited publications (or most of them).
In any case, given this limited reach of altmetrics, we could wonder what would happen if we would limit our population to only those publications that have at least one altmetric score, thus creating an 'altmetrics-driven' universe of publications, where all publications have had some altmetric filtering. In other words, we wonder if the analysis of the relationship between altmetrics and citations would improve if we focus only on those publications that have been at some point picked up by the social media community (i.e. twitters, bloggers, etc.). We term this analysis as a 'tight analysis' as it is limited only to the 73,711 publications from July 2011 onwards that have at least 1 altmetric score 14 .
In Appendix IV we present the main correlations of this tight analysis and in Appendix V the main precision-recall figures (general and for the main fields). The main conclusion based on those results is that there are only marginal improvements in the relationship between altmetrics and impact indicators. Perhaps one of the highest improvements is for blogs with JCS indicators (Figure 7 ) where we can see how the recall values increase, while precision stays higher for blog mentions than for JCS. In any case, in general terms the whole picture that comes out of the 'tight analysis' is that the same results as previously presented are still observed. 
Limitations of the study
In this paper we have performed an extensive and multidisciplinary analysis of the presence of altmetric data (excluding Mendeley) across scientific fields and we particularly focus on their correlations with citations. In the first place, it is important to acknowledge and contextualize some of the main limitations involved in this study that go beyond the regular limitations regarding altmetrics studies (particularly regarding data quality). The first limitation is related to the coverage of Altmetric.com. Due to the admitted restriction of Altmetric.com of being more robust for publications published from July 2011 onwards, we couldn't work with a full publication year, therefore problems related with the proper identification of the publication month of the publications needed to be observed (e.g. not all publications consistently indicate their publication month). Besides, the publication month of an article is not necessarily always indicative of when the paper appear to the public (e.g. they could appear before through "online first" versions). For this reason some altmetric data for the publications of the first months could have been lost. In any case, the broad scope of the analysis and the number of publications from the first months of the study ensure the robustness of our analysis. Also, the corroboration of the main results based on the 'tight analysis' supports the validity of our study. All in all, we consider that we have combined in a quite balanced way both bibliometric and altmetric indicators. Future analysis (e.g. the analysis of publications from 2012) should corroborate (or perhaps discuss) the results presented here. For the time being however, we can consider the results presented here as a valid first exploratory approach and the results are generalizable insofar as the limitations do not invalidate the main conclusions.
Summary of the results and main conclusions
-General analysis Our study indicates that around 15% of the publications from 2011 (July onwards) have any altmetric measures, although the percentage of publications with altmetrics scores is increasing for the most recent years. For example, for the year 2012 the share of publications with any altmetric measure is above 20%. Based on this we can conclude that altmetrics are only valid and valuable for the most recent publications. This higher presence of Twitter metrics for the most recent years has been also observed by Haustein et. al. (2013b) with values similar to the ones presented in this paper.
However, even considering this increasing presence of altmetrics for the most recent years, it is possible to discuss what the role of altmetrics could be for research assessments, particularly if they can be seen as potential replacements (or alternatives) to citations. In a way, the lower presence of publications with altmetrics (even for the most recent years) could challenge the reliability of any development of indicators based on altmetrics. To illustrate this point, in 2012 around 24% of all the publications with a DOI presented some altmetric scores, while in the same year 26% of the publications had already received at least one citation in the same year. This means that even for this recent year, the number of publications with citations outperforms the number of publications with altmetrics. However, more important is that over the next months and years we can expect an increase in the number of citations for 2012 publications (i.e. this 26% of publications with citations will naturally increase over time) thus increasing the information on citation impact for scientific publications (and therefore increasing the reliability of indicators based on citations), while the number of publications from 2012 with altmetrics scores is not expected to increase significantly over time as altmetrics are a very immediate and fast type of impact events (cf. Haustein et al, 2013b) .
Based on these results we can also argue that even considering the increase in the number of publications with altmetric impact for the most recent years, if the number of altmetrics does not really increase (i.e. not much higher than 20-30%), the potential value of altmetrics would be limited by the lack of information for most of the publications.
One of the most interest results of this paper is that altmetric counts do not always present a better filtering of highly cited publications than journal citation scores. We observed that altmetrics scores are able to filter top publications with higher levels of precision than journal scores (particularly blog mentions) but they have a lower recall than JCS in identifying highly cited publications. A practical interpretation of these results can be as follows: a researcher with very little time to read can better filter highly cited top publications based on altmetrics (i.e. selecting just a few highly cited publications based on their high altmetrics counts), while for example a library interested in selecting as many top cited publications as possible would still be better served by the JCS scores. Overall, it can be claimed that our results help to qualify the idea of altmetrics as potential filtering tools of relevant publications (at least if we equate the idea of relevance to those publications that have a high scientific impact) in the sense that altmetrics can indeed help to filter them but with a limited capacity in reaching all of them. A similar situation was observed for F1000 recommendations by Waltman & Costas (2013) and somehow here we can extend this observation to other altmetrics measures.
From another perspective, it is remarkable that altmetrics coming from mentions in blogs and news outlets have a relatively stronger correlation with citations compared to the other altmetrics measures. The fact that these metrics go together in our factor analysis suggests the idea of scientific blogs as a new genre of scientific outputs on their own that share characteristics with other means of the scientific discourse (Shema et. al., 2013) . For example the stronger correlations between blog and news mentions with journal indicators and citations supports the observation by Shema et. al. (2013) and Groth & Gurney (2010) that bloggers regularly cite well-known, high-impact journal publications. The moderate correlation between blogs with twitter scores also supports the claim by Shema et. al. (2013) that bloggers are information disseminators in more than one social medium.
All in all, our study also confirms the results from previous studies (Priem, Piwowar, & Hemminger, 2012; Bar-Ilan, 2012; Waltman & Costas, 2013; Zahedi, Costas & Wouters, 2013; Haustein et. al., 2013b ) that the relationships between altmetrics and citations and journal impact scores are positive but only moderate. The fact that we find a relatively weak correlation between citations and altmetrics both in the general analysis and in the tight analysis supports the idea that altmetrics do not really reflect citation impact, thus supporting previous claims by Haustein et. al. (2013b) that citations and altmetrics very likely measure different types of impact. Therefore, the potential of altmetrics as a replacement of citations (also considering the lower presence and density of altmetrics among scientific publications) as measures of scientific impact seems quite improbable. However, the question about the potential complementarity of altmetrics as a source of evidence of other types impact not captured by citations is still open and this point needs to be explored in future research.
-Disciplinary analysis The analysis of the different major fields of science also displays interesting results. In the first place there are differences by fields in terms of the share of publications with any altmetric score. Publications from the social sciences and humanities exhibit a higher altmetric activity (Zahedi, Costas & Wouters, 2013) and their altmetrics density is quite similar to their citation density. This finding suggests that altmetrics scores could have an interesting added value for the analysis of humanities and social sciences, fields that traditionally are not well represented by traditional citation analysis. This finding supports the idea that altmetrics measures could be related with the more cultural or social aspects of scientific work, with their presence among the social and humanistic fields being its main exponent. Further research should delve into these ideas to confirm this advantage of altmetrics to support the analysis of these fields and their relationship with the more societal 'impact' of scientific outputs.
Our analysis also shows that the medical and life sciences present a comparatively high presence of publications with some altmetric scores (around 19%) which is in line with the findings of Haustein et. al. (2013b) in their analysis of PubMed publications. The altmetrics density is nevertheless considerably lower compared to the citation density, indicating that citation indicators may still play a more prominent and informative role in this area.
Finally, Mathematics and computer science and Natural sciences and engineering sciences are the fields with the lowest presence and density of altmetrics per paper. Given these results we can argue that for these fields altmetrics have a lower chance to become an alternative or complementary to citations, unless their frequency and density increase in the next years.
Final conclusions
This study poses several relevant conclusions in the research of social media indicators and altmetrics. In the first place, our results confirm that altmetrics are only valid for the most recent publications and that their presence is increasing over time. Thus, depending on how the incorporation of these social activities among scholars and the general public evolves, they could improve their role and validity for the complementary analysis and evaluation of scientific publications.
From this study, it is also possible to conclude that the presence and density of social media altmetrics is still low among scientific publications, thus challenging the reliability of indicators based on them. In addition, the fact that they exhibit only weak correlations with citations suggests that the potential of altmetrics as a replacement of the more traditional citation analysis is not very strong. However, they could actually represent an interesting relevant complement to citations, particularly in order to inform other types of impact (e.g. societal or cultural impact) and specially in those fields where they have a higher presence, mostly the humanities and social sciences. In this sense, more research is necessary in order to determine and validate these other potential types of impact, probably combining not only quantitative analysis as in this paper but also other more qualitative studies as already suggested by other studies (Thelwall, et.al., 2013; Haustein et. al., 2013b; Zahedi, Costas & Wouters, 2013) . 
